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Figure 1: Parallel coordinate display of the 19 fibers after a grand tour. In this image, two chemicals, TCE and
Coleman fuel, are represented respectively by red and cyan. The goal is to find variables, which are capable of
discriminating between the two. In this examples x19, x18, x15, x9, x3, x2, and x1 provide substantial
discrimination capability.

In our current work on this project, we have demonstrated that graphical methods allow for substantial discriminating
capability. In the example illustrated here, we have found a 7-dimensional hyperplane, which appears to discriminate
between the two chemicals, represented here. Current work involves development of what we have called a d-tour (or
distance tour), which is an optimization technique for finding maximal discrimination capability among a number of
chemical species. The basic idea is to create a distance metric based on L,—spaces with smoothers and weight functions.
The d-tour is constructed in the same way as a grand tour, but in addition to touring on the data, we tour on the parameters
of the smoother, of the weight function and on p, the exponent of the L ,—space.

Note that this project was originally funded using AFOSR funds to support the research of Dr. Neal Glassman, whose
expertise is in optimization. Dr. Glassman subsequently had accepted an appointment as IPA for a tour of duty for
AFOSR in London so that his expertise in optimization was lost. The work described above attacked the same problem,
but from a graphical perspective. The work was specifically highlighted in the paper entitled “Visual data mining.”




